1 H, 125 MHz for 13 C, 202 MHz for 31 P). Chemical shifts are reported in ppm referenced to an internal tetramethylsilane standard or the solvent peak for 1 H NMR. Chemical shifts of 13 C NMR are given relative to the solvent peak as an internal standard. The 31 P NMR data are reported relative to external Ph 3 P.
HPLC analysis was performed on a JASCO HPLC system equipped with CD-2095plus, MD-2015plus, RI-930, UV-1570 , PU-1580 , and DG-2080 . TOF-MS was measured with a JEOL AccuTOF GC JMS-T100GC equipped with Agilent 6890N GC or a JEOL AccuTOF JMS-T100LC. Optical rotations were recorded on a JASCO P-1020 polarimeter. The alkynes were purchased from TCI, Wako, and Sigma-Aldrich. The 4, 16-dibromo[2.2]paracyclophane was purchase from Alfa Aesar. All chemicals were used without further purification. The Imidazoindole Phosphine ligands (3R,9aS)-2-Phenyl-3-(2-diphenylphosphino)phenyl)tertrahydro-1H-imidazo [1,5-a] indole-1-one (L1), (3R,9aS)-2-Phenyl-3-(2-di-tert-butylphosphino)phenyl)tertrahydro-1H-imidazo[1,5-a]indole-1-one (L2),
were prepared according to the procedures in our previous reports. Preparation of 1-(2, 6-dibromophenyl)naphthalene (1) 2 2, 6-dibromoiodobenzene Diisopropylamine (7.0 mL, 50 mmol) was added to a solution of n-butyllithium (18.6 mL of 2.69 M hexane solution, 50 mmol) in THF (10 mL) at 78 °C, and the mixture was stirred at 0 °C for 15 min, then cooled to 78 °C, 1,3-dibromo-benzene (6.0 mL, 50 mmol) was added dropwise and stirred at 78 °C for another 2 h. A solution of iodine (12.7 g, 50 mmol) in anhydrous THF (15 mL) was added, and the mixture was stirred at room temperature for 90 min. The reaction was quenched by the addition of saturated aqueous Na 2 S 2 O 3 , and the mixture was extracted with EtOAc. The combined extracts were washed with brine and separated. The organic layer was dried over Na 2 SO 4 and concentrated under reduced pressure. The resulting crude solid was recrystallized from MeOH to give pure product (11.5 g, 64% 141.5, 138.9, 133.5, 131.9, 130.9, 130.2, 128.6, 128.5, 127.0, 126.5, 126.1, 125.5, 125.4, 124.9 ; HRMS (EI-TOF): Calcd for C 16 H 10 Br 2 , 359.9149; found 359.9152.
General Procedure for the Asymmetric Sonogashira Coupling
[PdCl( -allyl)] 2 (0.005 mmol), chiral imidazoindole phosphine ligand L 3 (0.012 mmol) were charged into a Schlenk tube, sealed with a septum, evacuated and filled with nitrogen gas 3 times, toluene (0.5 mL, 3 degassed) was added by syringe, stirred at room temperature for 15 min, toluene was removed under reduced pressure. 1-(2, 6-dibromophenyl)naphthalene (0.1 mmol), CuI (0.01 mmol) were charged into the Schlenk tube, sealed with a septum, evacuated and filled with nitrogen gas 3 times, then acetonitrile (2 mL, degassed), alkyne (0.3 mmol) and TEA (0.35 mmol) were added by syringe, then stirred at 80 °C under nitrogen atmosphere for 24 h, monitored by TLC and GCMS. After cooling to room temperature, the reaction mixture was passed through a short pad of silica gel to remove the catalyst, and then concentrated under reduced pressure. The desired product was isolated by column chromatograph on silica gel. The ee value of the product was determined by HPLC with a chiral stationary phase column (Chiralcel AD-H, Chiralpak OD-H). 3, 138.4, 138.1, 133.5, 132.4, 131.5, 131.3, 131.1, 130.5, 129.2, 128.9, 128.8, 128.2, 127.4, 126.4, 126.2, 125.8, 125.6, 125.2, 124.7, 119.5, 94.2, 87.5, 21.4 143.4, 137.8, 133.5, 133.3, 132.9, 131.4, 131.0, 129.9, 128.8, 128.3, 128.2, 127.3, 126.2, 125.8, 125.5, 124.8, 123.6, 115.3, 115.1, 92.8, 87 143.6, 137.9, 133.5, 132.9, 131.4, 130.7, 129.6, 128.9, 128.4, 127.3, 127.0, 126.2, 125.9, 125.7, 125.2, 124.8, 124.4, 118.0, 117.9, 115.6, 115.4, 92.5, 88.9 143.4, 138.0, 133.4, 133.1, 133.0, 132.6, 131.4, 130.5, 128.8, 128.2, 127.3, 126.2, 126.0, 125.8, 125.5, 125.2, 124.7, 118.6, 115.4, 115.2, 92.8, 87.8 5, 161.4, 143.4, 137.8, 134.2, 133.5, 132.9, 131.4, 130.8, 128.8, 128.3, 127.3, 126.2, 125.8, 125.6, 125.4, 125.2, 124.8, 111.3, 111.1, 107.6, 103.9, 92.6, 86. 138.4, 133.4, 131.8, 131.5, 130.8, 128.6, 128.1, 128.0, 127.1, 126.9, 126.0, 125.6, 125.5, 125.2, 124.7, 95.3, 79.1, 31.2, 27.9, 27.8, 22.3, 19.0, 14 9, 141.4, 139.3, 137.3, 137.2, 134.4, 133.0, 131.4, 129.3, 129.2, 128.4, 128.2, 126.6, 124.8, 123.7, 92.8, 89.6, 35.4, 34.1, 33.6, 33 
1-(2-bromo-6-(phenylethynyl)phenyl)naphthalene

1-(2-bromo-6-((2-(trifluoromethyl)phenyl)ethynyl)phenyl)naphthalene (3d)
1-(2-bromo-6-((2-fluorophenyl)ethynyl)phenyl)naphthalene (3e)
1
